Inhibition of protein hydroperoxide formation by protein thiols.
Studies on plasma and cells exposed to hydroxyl and peroxyl radicals have indicated that there are few inhibitors of protein hydroperoxide formation. We have, however, observed a small variable lag period during bovine serum albumin (BSA) oxidation by 2-2' azo-bis-(2-methyl-propionamidine) HCl (AAPH) generated peroxyl radicals, where no protein hydroperoxide was formed. The addition of free cysteine to BSA during AAPH oxidation also produced a lag phase suggesting protein thiols could inhibit protein hydroperoxide formation. The selective reduction of thiols on BSA by beta-mercaptoethanol treatment caused the appearance of a lag period where no protein hydroperoxide was formed during the AAPH mediated oxidation. Increasing free thiol concentration on the BSA increased the lag period. Protein hydroperoxide formation began when the protein thiol concentration dropped below one thiol per BSA molecule. It is unlikely that the lag period is due to gross structural alteration of the reduced protein since blocking the free thiols with N-ethyl maleimide eliminated the lag in protein hydroperoxide formation. Protein thiols were found to be ineffective in inhibiting hydroxyl radical-mediated protein hydroperoxide formation during X-ray radiolysis. Evidence is given for protein thiol oxidation occurring via a free radical mediated chain reaction with both free cysteine and protein bound thiol. The data suggest that reduced protein thiol groups can inhibit protein hydroperoxide formation by scavenging peroxyl radicals.